derived ammonium cannot be discounted if large fractionation effects occur during 21 dissolution. Our results therefore agree with previous catchment scale mass balance studies at 22 the site, which report a major internal loss of NH 4 + from the snowpack following melt. 23
However, at the catchment scale, the NH 4 + loss is greater than the excess of NO 3 -observed in 24 runoff, indicating that microbial assimilation of ammonia into organic matter in a range of 25 other habitats is also likely. The identification of NH 4 + assimilation and nitrification further 26 highlights the non-conservative behaviour of nitrogen in glacial environments and testifies to 27 the importance of microbially-mediated reactions in the biogeochemical cycling of nitrogen in 28 an environment that has, until recently, been regarded as biologically inert. 29
30
Microbiological activity 32 33
Introduction 34
Solute acquisition by glacial meltwaters takes place at the bed of glaciers during transit 35 through distributed and channelised drainage systems (eg. Raiswell, 1984; Tranter et al. 1993, 36 1996, 1997). The distributed system pertains to hydrological flowpaths conveying water 37 under high pressure with long residence times and high rock/water contact ratios. Channelised 38 drainage networks however follow discrete flowpaths, represent low pressure hydrological 39 systems and evacuate large volumes of water rapidly from beneath the glacier. The spatial and 40 temporal evolution between the two systems depends upon the flux of meltwater to the glacier 41 bed, whereby high inputs of supraglacial meltwater raise the basal water pressure and 42 encourage a spatial re-organisation of the drainage system such that the channelised system 43 evolves at the expense of the distributed configuration (e.g. Richards acquisition of solute in sediments at distance from such channels may be effectively 60 decoupled from inorganic controls of gas supply and rock/water contact ratios. Atmospheric 61 gas supplies thus become depleted in the distributed drainage system, and so the use of 62 alternative oxidising agents by microbial populations is required to drive further solute 63 et al. 2006). Despite this increased understanding, the degree to which such biotic solute 65 acquisition is governed by the evolution of the subglacial hydrological system remains largely 66 unknown (Tranter et situated beneath the glacier and predominantly composed of phyllites and beds of quartzite 100 (Hjelle, 1993) . To the south of the phyllites are more strongly metamorphosed rocks that 101 include mica schists and beds of marble beneath the accumulation area of the glacier (Hjelle, 102 1993) . 103
The glacier is up to 180m thick and two thirds of the ice is at the pressure melting point, 104
thereby supporting an extensive subglacial drainage system (Rippin et al. 2003) . average NH 4 + concentrations were lowest in subglacial runoff during the principal runoff 268 phase (Table 2 ). During the overall conversion of organic nitrogen to nitrate, mineralization represents the rate 417 determining step when the size of the ammonium substrate pool is small (Equation 6) 418 (Heaton, 1986) . Table 5 show that the excess NO 3 -flux in the principal subglacial 507 runoff phase accounts for 100 % of its catchment-wide production and is equivalent to 25 % 508 of the entire NO 3 -exported by the proglacial rivers. However, the total deficit NH 4 + is even more 509 striking, implying an 82 % reduction in the total meltwater transport of NH 4 + prior to leaving 510 the catchment. In this particular year, the net effect is for NH 4 + assimilation into the organic 511 phase to reduce the export of dissolved inorganic nitrogen (i.e. DIN 
